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The detection of a huge explosion in the early universe 
- The most distant GRB ever detected 




Time 0 
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Are they local or from out-side our galaxy? 



30 Years after discovery: 1991 
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Tme in Seconds 







GRB Characteristics (BA TSE) 



SECONDS 





Theoretical Predictions 

1992/1993: Emission mechanism: synchrotron emission from power-law 
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Hypernova 



The envelope is lost 

Remaining fuel is depleted loosing radiation pressure 
Core collapses and forms a Black-Hole 

After -few seconds streaming particle jets blast through the outer shells of the star 


Supernova Theory 
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• The Core continues to shrink until there is only Fe left and no more energy 

• In <1 sec, the core implodes crushing the Fe atoms together 

• The temperature rises to > 100 billion degrees 

• The internal pressure overcomes Gravity causing gas to shoot out from the heart of 

the star in an explosive shock-wave 11 


Binary Merger Theory 
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• As they get closer together, they begin to become misshapen as they rip each 
other apart 

• They finally merge in an instant, forming a Black-Hole shooting out jets of 
gamma-rays 





The Beppo-SAX / HETE-II era , 

GRB 970228: first detection of X-ray and optical afterglows 
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What Next? 




Time (seconds after GRBM trigger) 




Swift Instruments 
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- Autonomous re-pointing, 20 - 75 sec 

- Onboard and ground triggers 



Burst Alert Telescope (BAT) 



Mode Photon-Counting (Autonomous) 




















Coded-Aperture Imaging 
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Can be Decoded in Data Analysis to Determine Source Position 
Missing Pixels = Graceful Degradation in Sensitivity 


The X-Ray Telescope 


















Autonomous Operation of the XRT 












The UV/Optical Telescope 











The UV/Optical Telescope 
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Fiber Stub 















Data transmission 




CO 

A—> 

CO 

~o 


c 

o 


C/) 
CO 

cl 

Q 

S I- 

— ^ 
p ■> 

“0 


0 

0 

22 

CL 

CO 

CL 


0 o 


0 CD 


co 

0 

£ 

3 

o 

-t— > 

_c 

CD 


g -g 

O -2 

•55 -2 

O =3 
CL O 


0 
L_ 
• 4 — ' 

o 

0 

0 9- 
0 0 
CD 

0 O 

E o 

— 

S -2 

0 3 

cl a 


21 

— o 

“0 CO 

1 0 
co ■£ 


0 £ 
> *- 
o 0 

c§ ^ 

Q 4 — 

c « 
§ E 

O 0) 

CD 2 


03 "2 

£ i 

c £ 
o CD 

Sb*. 

0 o 

-0 

s— +-J 

o *= 
o P 


0 ) 

C 


0 

0 


£ o 

0 0 
0 o o 

S 8. 2 

0 0 Q. 


0 

0 

fe 

3 

O 

• 4 — < 

jC 

D> 

0 0 
0 0 
= <0 
‘ 4_ 0 
0 

E o 
£ o 

LU CL 
I I 


CO 

CM 


Refined positions 
Spectral characteristics 
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UVOT First Light: 12 January 2005 
Data public since 5 April 2005 
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Light Curves of First 25 BAT GRBs 
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Detected 68/70 with XRT (observed @ T < 200 ks) 
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050318: the first UVOT afterglow 



Fig, 1 — Stacked UVQT-V filter image of the field with the 
transient source at RA = 03*- IS”* 515.15,. Dec = -46° 23' 43 /, .t 
(J2000) and a Z 1 BAT error circle and B 11 XRT error cirde overlaid. 
Total exposure time for the stacked image is 3^3 2s. 












00 

co 


C 0 

cc 

0 

-t— ' 

03 

0 

s__ 

03 

0 

0 


0 
C 

o 

■I— * 

03 

> 

L. 

0 
0 -c; 
£2 o 


0 

0 

> 

L. 

3 

o 


p 

o 2> 

o ® 
CL^ 

03 0 
'sf Hr 
^ O 

2 0 

H= 0 

0 

£ -C 

c 00 
b 00 


LL 



< 

CD 

O 

0 

0 

0 

CL 

Cl 

Q_ 

>> 

>* 

>> 

H 

1- 

1- 



Type A afterglow: GRB 050128 
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Possible models for initial decay 
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Possible models for initial decay 





(s/io) aq.'ey; 


M. Goad et al. 2005, ApJ 




Possible models for initial decay 
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(as shown). 




Possible models for initial decay 
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M. Goad etal. 2005, ApJ 




Type C: Giant X-ray Flare , GRB 050502b 



Burrows et al. 2005, Science; Falcone et al. 2005, ApJ 





Flare Mechanism 
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It is possible that all three types are related and we are 









050509b: First Short GRB Afterglow 
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Burrows et al. 2005, Barthelmy et al. 2005, Nature 
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Cusumano et al. 2005, Nature 
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Public data release began April 5, 2005 

- http://swift.gsfc.nasa.gov/docs/swift/sdc/ 



XRT has now observed 70 afterglows 
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